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Abstract 
Physical inactivity is a major risk factor for many diseases such as obesity, cardiovascular diseases, diabetics etc. and a major 
public health concern for children and adults who are physically inactive. It has been reported that increased muscle mass and 
strength usually improves health-related quality of life. The aim of this study was to investigate the effects of sports participation 
in strength parameters in primary school students in 7th and 8th grade. Data were collected from 56 adolescent aged 13- to 14–
yr-old. Students participated physical activities only during physical education classes (NSP)  (n=28, age 13,42 ± 0,50 yr, body 
mass 50,40 ± 9,19 kg, height 158,57 ± 6,82 cm, body fat percentage 15,00 ± 9,41 %) compared with those who also participated 
physical activities (SP) such as swimming, football, handball, athletics trainings (n=28, age 13,64 ± 0,48 yr, body mass 53,76 ± 
7,60 kg, height 162,03 ± 7,42 cm, body fat percentage 15,99 ± 8,28 %) outside of school. The average training years of SP were 
5,18 ± 0,39 years. Back strength (BS), leg strength (LS), left (LH) and right (RH) handgrip strengths were measured as strength 
variables. And also vertical jump power (VP) was calculated from Lewis formula. The BS values were 88,36 ± 34,75 kg and 
62,46 ± 19,92 kg, LS values were 95,43 ± 39,26 kg and 72,46 ± 25,05 kg, LH values were 27,99 ± 6,82 kg and 24,85 ± 5,57 kg, 
RH values were 30,06 ± 7,56 kg and 24,74 ± 7,19 kg, VP values were 68,37 ± 11,82 kg.m/sec and 58,16 ± 11,65 kg.m/sec for SP 
and NSP, respectively. When comparing to the NSP, SP had higher strength and jump power values (p0,01). In conclusion, we 
found that increased levels of sports participation had positive effects on strength parameters in primary school students in 7th 
and 8th grade. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1.  Introduction 
 
Physical activity is associated with better physiological and psychological health. Investigators have reported 
positive effects in the youth on such health outcomes as, aerobic and anaerobic capacity, cardiopulmonary system, 
respiratory system, body composition, musculoskeletal health and strength. Therefore it is very important to be 
physically active from childhood as a preventive point of view (Sallis, Prochaska, & Taylor, 2000; Van Der Horst, 
Paw, Twisk & Mechelen, 2007; Willmore, Costill & Kenney, 2008; Mechelen, Twisk, Post, Snel & Kemper, 2000). 
Despite the health benefits, a significant decline in physical activity during adolescence can be seen. Unfortunately, 
in the past few decades physical activity patterns in youth have changed as a result of an increase in time spent using 
electrical gadgets -such as iPods, mobile phones and computer games-, watching television and a decrease in the 
physical activity hours both in school and out of school time (Janssen, Katzmarzyk, Boyce, King & Pickett, 2004; 
Van Der Horst, Paw, Twisk & Mechelen, 2007).  
Researchers suggest that increasing physical activity level might improve fitness in adolescent. But there is a 
conflict with the arguments that suggest physical activity for health- injuries increases in parallel with the increases 
in activity levels. There is a potential for injuries such as epiphyseal fractures, ruptured intervertebral disks, lower 
back bony disruptions, acute low back trauma from excessive musculoskeletal loading. Especially, resistance 
trainings in prepubescent and adolescent boys and girls were highly controversial in anticipation of injuring 
themselves and prematurely stop the growth process (Bovet, Auguste & Burdette, 2007; Willmore, Costill & 
Kenney, 2008; McArdle, Katch & Katch, 2007).  
In the view of the benefits to the health of young people, participating in sufficient physical activity is important 
for public health. Because, physical inactivity may result in diminished muscle strength or muscle endurance, 
reduced bone mineral content, and poor flexibility and coordination (Andersen, Wedderkopp, & Leboeuf-Yde, 
2006). Besides, it has been reported that a threshold must be met and maintained at the intensity, frequency and 
duration of physical activity in order to produce positive health effects. There is a linear relation between the volume 
of physical activity and health status, such that the most physically active people are at the lowest risk. (Dobbins, De 
Corby, Robeson, Husson & Tirilis, 2009; McArdle, Katch  & Katch, 2007; Warburton, Nicol & Bredin , 2006).  
School-based physical education, physical activity time at out of school, parental and enviromental influences are 
important and changeable determinants to promote an active lifestyle. Researchers recommend that children need a 
minimum of 30-to-60 minutes of moderate-to-vigorous physical activity at least five days per week. (Sallis, 
Prochaska & Taylor, 2000; Nader, Bradley, Houts, McRitchie & O'Brien, 2008; WHO, 2004;Van Der Horst, Paw, 
Twisk & Mechelen, 2007).  
For public health benefit, physical activity outside of school should be promoted, because physical activity 
recommendations cannot be met through physical education alone. As youth sports teams increase in popularity, 
children that are interested in sports or who are aimed to join more physical activity hours tend to participate sports 
teams. Children involved in sport teams do exercises on a regular basis; therefore trainings improve their motor 
abilities and sport performance (Powers & Howley, 2009; McArdle, Katch & Katch, 2007; Sallis, McKenzie, 
Alcaraz, Kolody, Faucette & Hovell, 1997).  
The aim of this study was to investigate the effects of sports participation in addition to physical education 
lessons in strength parameters. Increased physical activity such as regular trainings out of school is expected to lead 
improvements in strength parameters in primary school students in 7th and 8th grade. 
 
2.  Method 
 
2.1. Experimental Approach to the Problem 
 
The objective of this research were to examine (a) the effects of regular training on back strength (BS), leg 
strength (LS), left(LH) and right(RH) hand grip strengths and vertical jump power, and (b) the effects of  training on 
anthropometric variables such as body fat percentage and body mass index. For these reason, as a preliminary 
consideration before initiating the research, 350 primary school students in 7th and 8th grade evaluated for physical 
activity routines and training backgrounds. Then, 28 students who also participated physical activities such as 
swimming, football, handball, and athletics trainings at least 5 days (60-to-90 minutes per day) per week in the past 
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5 years in addition to physical education classes determined as experimental group (SP). To assess the effect of 
training on strength parameters, 28 students who only participated physical activities during physical education 
classes (2 hours per week) with similar age and physical characteristics determined as control group (NSP). 
Anthropometric characteristics, vertical jump performance, strength parameters (leg, back, left & right hand) were 
measured.  
 
2.2. Subjects 
 
Twenty-eight primary school students with training experience of 5,18 ± 0,39 years in swimming, football, 
handball or athletics teams volunteered to participate in this study as experimental group (SP) (n=28, age 13,64 ± 
0,48 yr, body mass 53,76 ± 7,60 kg, height 162,03 ± 7,42 cm, body fat percentage 15,99 ± 8,28 %). Control group 
(NSP) was constituted of 28 primary school students with similar age and physical characteristics (n=28, age 13,42 
± 0,50 yr, body mass 50,40 ± 9,19 kg, height 158,57 ± 6,82 cm, body fat percentage 15,00 ± 9,41 %). There were no 
significant differences between groups for age, height, body mass and fat percentage (p!0,05). 
 
2.3. Testing Procedures 
 
2.3.1. Anthropometric Measurements 
 
Body mass was assessed to the nearest 0,1 kg and the standing height was measured to the nearest 0,1 cm with 
the head in Frankfort line, horizontal line and without shoes. Body % fat was using the Tanita TBF-300A Body 
Composition Analyser (Tanita Corporation, Tokyo, Japan) (McCarthy, Cole, Fry, Jebb & Prentice, 2006). 
 
2.3.2. Strength Measurements 
 
Leg and back strength were measured by using portable Takei dynamometer. The postures for measurements 
were standardized according to Coldwell et. al. Right and left grip strengths were assessed using a Takei grip 
dynamometer. The best of three trials was recorded for all these strength measurements (Coldwells, Atkinson & 
Reilly, 1994; Atkinson, Coldwells, Reilly & Waterhouse, 1993). 
 
2.3.3. Vertical Jump Performance 
 
Vertical jump performance was measured with squat jump (initiated from a knee flexion 900) with the hands 
placed on the waist. It was measured by asking the subjects to jump vertically as high as possible on jump mat. The 
best of three trials was recorded and used for further measurements. Vertical jump power (VP) was calculated from 
Lewis formula (Klavora, 2000; Patterson & Peterson, 2004). 
 
2.3.3. Data Analysis 
 
All statistical analysis was performed using SPSS version 13. The differences in anthropometrical and strength 
variables were compared using independent t-tests. Probability values of p0,05 were used to determine 
significance.  
3.  Results 
 
The subjects in experimental and control group were similar in terms of age, height, body mass, and body % fat 
(p!0,05). Table 1 shows the demographic data of subjects. 
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      Table 1. Demographic Variables of Subjects 
 
Variables SP (Mean ± SD) 
NSP 
(Mean ± SD) t Sig. 
Age (year) 13,64 ± 0,48 13,42 ± 0,50 1,616 0,112 
Height (cm) 162,03 ± 7,42 158,57 ± 6,82 1,819 0,074 
Body Mass (kg) 53,76 ± 7,60 50,40 ± 9,19 1,491 0,142 
% Fat (%) 15,99 ± 8,28 15,00 ± 9,41 0,419 0,677 
 
Measurements revealed substantial differences in the strength parameters of subjects, except left hand grip 
strength. As shown in table 2, subjects in the NSP had greater values in leg (95,43 vs. 72,46; p0,05), back (88,36 
vs. 62,46; p0,001), right hand grip (30,06 vs. 24,74; p0,01) and left hand grip (27,99 vs. 24,85; p!0,05) strength. 
Relatedly, SP had significantly greater vertical jump (33,36 vs. 28,04; p0,001) and vertical power (68,37 vs. 58,16; 
p0,01) values than NSP. 
 
Table 2. Strength and Power Variables of Subjects 
 
Variables 
SP 
(Mean ± SD) 
NSP 
(Mean ± SD) t Sig. 
Leg Strength (kg) 95,43 ± 39,26 72,46 ± 25,05 2,609 0,012* 
Back Strength (kg) 88,36 ± 34,75 62,46 ± 19,92 3,421 0,001*** 
Right Hand Grip Strength (kg) 30,06 ± 7,56 24,74 ± 7,19 2,698 0,009** 
Left Hand Grip Strength (kg) 27,99 ± 6,82 24,85 ± 5,57 1,889 0,064 
Vertical Jump (cm) 33,36 ± 6,72 28,04  ± 4,83 3,404 0,001*** 
Vertical Power (kg.m/sec) 68,37 ± 11,82 58,16 ± 11,65 3,256 0,002** 
      p0,05*, p0,01**, p0,001*** 
 
 
 
 
                              Figure 1. Strength Variables of Subjects 
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4. Discussion 
 
Researchers reported striking decreases in activity of children and adolescents from 9 to 15 years. In a research, it 
has been reported that, at age 9 years, children engaged in physical activities approximately 3 hours per day on both 
weekends and weekdays. But, by age 15 years, adolescents were only engaging in physical activities for 49 minutes 
per weekday and 35 minutes per weekend day. After 15 years old, a minority of adolescents were meeting the 
recommended 60 minutes per day of moderate-to-vigorous physical activity (Nader, Bradley, Houts, McRitchie, & 
O'Brien, 2008). To prevent health problems, achieving 60-to-90 min daily physical activity might be necessary for 
children. It has been reported that, a graded negative association between clustering of risk factors and physical 
activity (Andersen, et al., 2006).  
School is the place where almost all children and adolescents spend most of their time. Researchers reported that 
school-based interventions might increase physical activity and fitness in youth (Kriemler, Myer, Martin, Van Sluijs, 
Andersen, & Martin, 2011).  To achieve public health goals, physical activities during physical education classes 
and out of school should be promoted. If the increases in participation of physical activities are sufficient, physical 
fitness levels should be improved (Sallis, McKenzie, Alcaraz, Kolody, Faucette, & Hovell, 1997). 
In our study, the strength results of students who had training background at least 5 years showed that regular 
physical activities in addition to physical education lessons improves strength parameters in adolescents. Similarly, 
it has been reported that; soccer training alone improves maximal strength of the lower-body muscles and vertical 
jump performance (Christou, Smilios, Sotiropoulos, Volaklis, Pilianidis, & Tokmakidis, 2006). Faigenbaum et al. 
(1996) notified even a participation in a short-term strength training program would increase the strength of children 
(Faigenbaum, et al., 1996). Also it has been reported that, muscular strength can be improved during the childhood 
years with sufficient strength trainings. We found higher handgrip strength levels in SP than NSP. It has been 
reported that, handgrip may be an appropriate surrogate for upper body strength (Millikinen, Faigenbaum, Loud, & 
Westcott, 2008).  
Especially, the back strength levels were significantly high in SP group (p0.001). Similarly, Peltonen et al. 
(1998) indicated that regular physical training enhances trunk musculature hypertrophy, strength and endurance in 
adolescents (Peltonen, Taimela, Erkintalo, Salminen, Oksanen, & Kujala, 1998). Andersen et al (Andersen, 
Wedderkopp, & Leboeuf-Yde, 2006), reported that back pain relatively common in adolescents, and that pain was 
associated with low isometric muscle endurance in the back extensors. Their findings indicated that weak back 
extensors play role in the pathogenesis of back problems. Also, researchers declined similar results that support 
theories suggesting insufficient strength in the low back as important factor for low back pain in adolescents (Sjölie 
& Ljunggren, 2001). Our findings have important implications for protective effect of physical activity on low back 
pain. 
 
5. Conclusion 
 
Our study results indicate that additional physical activity of children increases strength parameters. We found 
that additional physical activities such as exercise trainings is associated with higher strength gains. Regular 
physical activity in childhood and adolescence is very important for their healthy growth and development. But, 
physical education alone isn’t sufficient for health benefits. It is very important to promote physical activity 
participation out of school in addition to physical education classes among children and adolescents.  
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